Studies conducted on the immunochemistry of members of the genus Brucella required the growing of comparatively large amounts of these organisms in liquid culture medium. The production of a culture which would retain its full virulence over a period of six months was one of the major requirements of our work. Very little information on the growth requirements of Brucella was available in the literature from which to draw any conclusions on the practicability of culturing this group of microorganisms in deep columns of liquid media.
air leaves the carboy through the air ifiter (9). Inoculation is performed through the inoculating tube (4), which consists of a 100-ml volumetric pipette cut in half. The inoculating tube is stoppered with a long, tightly fitting, cotton-filled gauze plug when not in use. Sampling is done through the siphon (5), which ends in a pyrex filling attachment. The siphon is kept shut by a Hoffman clamp when not in use. The air filters (2) -and (9) and the siphon (5) (Carborundum Company, 1943) , and porous carbon diffuser elements (National Carbon Company, 1943 Liebmann (1944) summarize knowledge of the biochemical mechanism of aeration with special reference to yeast production. It is generally thought that aeration is important as a means of continually replenishing the oxygen supply, which is necessary because of the low solubility of oxygen in the culture medium, and because the sterilization process eliminates practically all the dissolved oxygen that was originally in the medium. It is also believed that aeration inspection showed a clear, transparent medium, indicating that the inoculum had not even diffused to the bottom of the culture apparatus where the inlet of the sampling siphon is located. Obviously then, agitation or aeration, or both, are required. To separate these factors two types of experimentally agitated batches were grown. In one batch nitrogen was used to agitate the culture medium. In the other batch agitation was obtained by the continual rotation of the medium by means of a steel propeller As a control experiment, a batch was produced using atmospheric air for aeration. With both the nitrogen and the air control the volume of gas passed through the culture medium was the same(1/15 volume gas per volume of culture medium per minute). The results are recorded in table 3. It is obvious from these experiments that agitation, whether by an inert gas or mechanical means, is not sufficient to support multiplication of Brucella suis. Dissociation. The striking increase in yields of Brucella in aerated liquid media that was routinely obtained after growth in the apparatus described herein made it imperative to determine whether dissociation of the organism occurred during the culture cycle. The two characteristics that were examined as accurately as possible were colonial form and minimal infective dose for the guinea pig.
In examinations of many subcultures on tryptose agar from each aeration culture, using oblique reflected light, no significant colonial dissociation was detected that conformed to the variants described by Huddleson (1943) and One of the requirements of this study was that the virulence of the organisms remain at its maximum by the respiratory route of infection as well as by the subcutaneous or intradermal routes. The apparatus and general methods used to study respiratory Brucella infection will be reported elsewhere. The results of the exposure of groups of guinea pigs to airborne Brucella suis prepared on agar media and in the liquid aeration apparatus are presented in table 5. It will be seen that culture of the organism in the aeration apparatus caused no loss of virulence as compared with that of the tryptose-agar-grown "standard." Expansion of production batches from test tube agar slants to 15-liter liquid lots was effected without the occurrence of dissociation, an accomplishment that was evidenced by lack of change in colony morphology and in minimal infective doses for guinea pigs.
